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PreviewsCoordinate Gene Regulation
by Two Different Catenins
In this issue of Developmental Cell, McCrea and col-
leagues report that p120-catenin regulates the same
Wnt target genes as -catenin in the Xenopus embryo
(Park et al., 2005). These findings raise the exciting
possibility that these two related proteins function in
parallel to mediate cadherin-associated regulation of
gene expression.
β-catenin and p120-catenin are both armadillo repeat-
containing proteins that interact with the cytoplasmic
domains of cadherin adhesion proteins at the plasma
membrane and with DNA binding transcription factors
in the nucleus. β-catenin has well-established roles as
a regulator of cadherin-mediated cell adhesion and as
an intracellular mediator of the canonical Wnt signaling
pathway, in which it interacts with TCF/LEF transcrip-
tion factors to activate specific target genes (Gumbiner,
2005; Moon et al., 2002). p120-catenin regulates adhe-
sion in several different ways, including the transport,
stability, and function of cadherins (Reynolds and
Roczniak-Ferguson, 2004). Although p120-catenin has
not yet been identified as a mediator of any specific
signaling pathway, it has been found to shuttle in and
out of the nucleus and to interact with Kaiso, a zinc
finger transcription factor (Kelly et al., 2004). Moreover,
previous work from McCrea’s group identified the non-
canonical Wnt11 gene as a target of Kaiso in the early
Xenopus embryo and found that p120-catenin relieves
Kaiso repression of the Wnt11 gene in vivo (Kim et al.,
2004).
The current study goes on to identify canonical Wnt
pathway target genes as another set of direct gene
targets for p120-catenin/Kaiso in the Xenopus embryo
(Park et al., 2005). The authors find that either depletion
or inhibition of Kaiso in the Xenopus embryo results in
the activation of the expression of known β-catenin/
TCF-dependent target genes important for develop-
ment. Similarly, expression of p120-catenin induces the
expression of these genes by relieving Kaiso-mediated
repression. The authors identify Kaiso binding consen-
sus sites interspersedwith TCFconsensus sites in the pro-
moter regions of several known canonical Wnt target
genes and demonstrate that Kaiso acts by binding to
these sites. Kaiso-mediated gene repression appears
to occur through recruitment of the N-CoR corepressor
protein and associated chromatin modifications. Kaiso
also interacts with TCF, providing a second mechanism
by which it can recruit N-CoR and repress Wnt target
genes. Thus, the study offers several compelling lines
of evidence that Kaiso acts as a bona fide physiological
regulator of canonical Wnt gene targets.
The gene targets for p120-catenin/Kaiso and β-catenin/TCF overlap significantly, but there is variation in how
robustly each system regulates any particular gene.
p120-catenin/Kaiso is a strong regulator of XenopusWnt11
expression, whereas β-catenin/TCF seems to play a
much more minor role in regulating Wnt11 expression
(Kim et al., 2004). Moreover, Kaiso appears to be a dual-
specificity transcriptional repressor: It recognizes both
the sequence-specific promoter sequences studied in
the present manuscript as well as methylated CpG is-
lands generally (Yoon et al., 2003). Because either Kaiso
depletion or p120-catenin expression in the Xenopus
embryo, in contrast to β-catenin expression, do not by
themselves induce development of the embryonic axis,
the canonical Wnt target genes involved in this induc-
tive event may be more strongly regulated by β-catenin/
TCF, with a modulatory role for p120-catenin/Kaiso.
Thus, the balance between β-catenin/TCF and p120-
catenin/Kaiso activities in transcriptional regulation
may vary over a range depending on the specific tar-
get gene.
This discovery of the parallel regulation of canonical
Wnt target genes by p120-catenin/Kaiso and β-catenin/
TCF opens exciting new opportunities for research and
raises a number of very interesting new questions. The
mostobviousquestion iswhetherp120-catenin is amedia-
tor of a known signaling pathway, analogous to the role of
β-catenin as a mediator of Wnt signaling. There is not any
evidence so far that p120-catenin acts downstreamofWnt
receptor activation at the cell surface. Also, despite the
similarities between p120-catenin and β-catenin as ar-
madillo repeat-containing proteins, it is unlikely that the
signaling activity of p120-catenin is controlled by the
same mechanism as β-catenin. In the absence of a Wnt
signal, cytosolic and nuclear β-catenin are targeted for
degradation by the proteosome, whereas Wnt receptor
activation leads to the accumulation of high β-catenin
levels that interact with TCF in the nucleus (Moon et al.,
2002). p120-catenin, in contrast, is generally stable in the
cytosol; its signaling activity must be controlled at another
level, perhaps its nuclear translocation or its interaction
with Kaiso. There are multiple splice variants of p120-
catenin, and p120-catenin is known to be a substrate
for src-like tyrosine kinases (Reynolds and Roczniak-
Ferguson, 2004), but it is not yet known whether these
modifications regulate its interaction with Kaiso or tran-
scriptional responses. Nonetheless, the identification of
p120-catenin/Kaiso gene targets provides new oppor-
tunities to investigate the mechanisms that control
p120-catenin nuclear-signaling activity.
Another major question is how, or whether, cadherins
influencep120-catenin/Kaiso regulationof targetgenes. In
some circumstances, cadherins can bind β-catenin and
inhibit its TCF-dependent nuclear signaling (Gottardi et
al., 2001). Cadherin expression can also recruit p120-
catenin to the plasma membrane, and changes in the
pattern of p120-catenin isoforms in tumor cells corre-
late with changes in cadherin expression (Reynolds and
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796Roczniak-Ferguson, 2004), but it is not known how B
Dthese changes influence p120-catenin/Kaiso signaling.
SEven in the case of β-catenin, the role of cadherins in
Uβ-catenin nuclear signaling is regulated and not just a
Psimple matter of binding competition; posttranslational
Cmodifications of β-catenin control the relative selectiv-
ity of its interactions with cadherins or TCF (Brembeck
et al., 2004; Gottardi and Gumbiner, 2004). It would not
Sbe surprising, therefore, if the regulation of p120-cate-
nin/Kaiso signaling by cadherins depends similarly on B
posttranslational modifications of p120-catenin or on H
the type of cadherin expressed in the cell. 2
Finally, what is the developmental or physiological G
3significance of coordinate regulation of canonical Wnt
Gtarget genes by β-catenin and p120-catenin? Dual reg-
1ulation of p120-catenin and β-catenin signaling by cad-
Gherins could translate into cooperative regulation of ca-
Knonical Wnt target genes by these two effectors.
CPerhaps in this way cadherins could regulate target
Kgenes differently from the Wnt pathway, whose target-
Dgene regulation might be mediated by β-catenin alone.
MAlternatively, p120-catenin/Kaiso signaling might be
S
regulated by a completely separate pathway, such as
Pone mediated by src-family tyrosine kinases, and in this
M
way serve to integrate the regulation of target genes by 8
the two pathways. These possibilities have important R
implications for both developmental biology and can- 7
cer research and are sure to be aggressively addressed Y
(by investigators in these fields.arry M. Gumbiner
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